The time-dependent autophagy protects against apoptosis with possible involvement of Sirt1 protein in multiple myeloma under nutrient depletion.
The absence of researches about autophagy in multiple myeloma promoted us to explore the biological characteristics and role of autophagy induced by nutrient depletion in multiple myeloma (MM) cell line RPMI8226 cells. Both autophagic and apoptotic morphology were observed by TUNEL, transmission electron microscopy (TEM), and monodansylcadervarine (MDC) staining. MDC staining fluorescent intensity and the conversion of LC3-I to LC3-II demonstrated autophagy increased time-dependently at 6, 12, and 18 h then declined at 24 and 48 h. FCM analysis of Annexin V-FITC/PI (AV/PI) dual staining and TUNEL assay demonstrated apoptosis increased time-dependently at 6, 12, 18, 24, and 48 h, and it burst at 24 h when autophagy declined. Bax translocation from cytoplasm to mitochondria and active caspase3 protein level were promoted time dependently along with the increase of apoptosis. We demonstrated the same time-course pattern of Beclin1 protein and mRNA level as autophagy. The phosphorylating rate of S6K1 was inhibited at 6, 12, and 18 h when autophagy increased. Inhibition of autophagy by 3-methyladenine (3-MA) facilitated apoptosis and caspase3 activation at 6, 12, and 18 h but made no effect at 24 or 48 h. Sirt1 protein level in nuclei was gradually enhanced along with the increase of autophagy, however, 3-MA suppressed this enhancement. Taken together, nutrient depletion induced the time-dependent autophagy and apoptosis. Apoptosis was demonstrated as caspase3-mediated and Bax-dependent mitochondrial apoptosis. Autophagy appears to be Beclin1-dependent and related to mTORC1 inhibition. Autophagy protected against the apoptosis in the early period. Sirt1 possibly contributed to autophagy and was involved in pro-survival process mediated by autophagy.